The newly developed high-performance thin-layer chromatography (HPTLC) method allowed for the differentiation of QiYi capsules from 10 batches due to their characteristic fingerprints, proving to be a well-suited method for characterization and assignment of Traditional Chinese Medicine (TCM) preparation. The method was validated for repeatability, intra-precision, and inter-precision. The result was acceptable, with the reference of myotonin, because relative standard deviation (% RSD) was 3.9% in reproducibility test and less than 3.44% in inter-or intra-plate precisions. HPTLC fingerprinting of the extracts showed several peaks with different R F values. Eleven peaks were selected as the common peaks to evaluate the similarities of 10 different samples with R F values ranging from 0.10 to 0.87 according to fingerprint. The similarities of 10 batches of QiYi capsules were more than 0.940; it indicated that the different batches of QiYi capsules were stable and reliable in quality.
Introduction
Rheumatoid arthritis (RA) is a chronic, systemic, and inflammatory autoimmune disease that is characterized with synovitis. Arthritis mainly leads to joint damage, deformities, loss of function, systemic complications including lung disease and coronary artery disease, and permanent disability often within the first 2 years of disease onset [1, 2] . QiYi capsule, a hospital preparation of The First Affiliated Hospital of Anhui University of Chinese Medicine (Anhui medicine system Z20050062) consisted of four raws, which were astragalus, myotonin, thunder god vine, and centipede [3] . Clinical studies have identified that QiYi capsules have unique advantages and less side effects on rheumatoid arthritis therapy as one of the ideal Traditional Chinese Medicine (TCM) preparations treatment for it.
Myotonin is the dry mature seed of Coix lacryma-jobi (Coix lacryma-jobi L. var. Ma-yuen [Roman] Stapf), a rich natural resource, which is mainly planted in India, Japan, and China, playing an important role in folklore medicine [4] . The compendium of Materia Medica (Bencao Gangmu) declares that it is a top-grade spirit for cultivating mind and has been consumed in orient countries as a nutritional food [5] . The main pharmacological active ingredients contained in myotonin are fatty acid compounds, a lot of sterols, polysaccharide compounds, and nutrients such as protein, amino acids, and vitamins [6] . In recent years, a large number of experiments for myotonin about nutrition ingredients, active ingredients, pharmacological effects, and antitumor effect were studied; the results indicated they have strong function of reducing blood pressure, fall blood sugar, and antiinflammatory analgesic action [7, 8] . QiYi capsules show great consistency for clinical efficacy of blood stasis when it was used in the treatment of rheumatoid arthritis.
Standardization of Traditional Chinese Medicine preparation is the need of the day. Several methods such as ultraviolet (UV) [9] , high-performance liquid chromatography (HPLC) [10] , gas chromatography (GC) [11, 12] , and high-performance thin-layer chromatography (HPTLC) [13] have been reported for individual drug or in other combinations. High-performance thin-layer chromatography fingerprint is a valuable tool for reliable identification, which can provide chromatographic fingerprint that can be visualized and stored as electronic images [14] . As per literature survey, among the large number of pharmacological literature data about QiYi capsules, only one literature was reported about quality control by the reference of the main chemical component [15] and no HPTLC method has yet been reported for the analysis of QiYi capsules by the reference of myotonin. The main objective of this study was to establish and optimize an HPTLC fingerprint method for the quality control and standardization study of QiYi capsule. The present study may serve as a basis for their use in medicinal preparations.
Experimental

Materials and Methods
The instrument used in the analysis was a HPTLC system (CAMAG, Muttenz, Switzerland), comprising of CAMAG Reprostar 3, CAMAG TLC Scanner 3, twin-trough glass chamber (20 × 10 cm), and CAMAG TLC Plate Heater III. Silica gel H efficient precast TLC plates (Yantai Xinde Chemical Co., Ltd., Yantai, China) were used as stationary phase, and the plates were developed in a CAMAG twin-trough glass chamber (20 × 10 cm) by ascending method. CAMAG TLC plate heater, ChemPattern Chemical fingerprint, and Metabonomics System Solutions Software version 1.0 were from Kemai Enke Technology Co., Ltd., Beijing, China. All chemicals and reagents used were of analytical grade and obtained from Shanghai Zhenqi Chemical Reagent Co., Ltd. 
Sample Preparation
The content powder of QiYi capsules (5.0 g) in different batches of capsule samples were accurately weighted. It was then transferred into a conical flask with cover (50 mL) containing 30 mL of ethyl acetate and extracted in an ultrasonic water bath for 15 min at room temperature. The sample solution was filtered through a Whatman filter paper. The filtrate was concentrated to dry and further diluted with ethyl acetate. It was then transferred to a 2-mL volumetric flask and diluted to volume with ethyl acetate; they were for the analysis (Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10).
Control Herbs Preparation
The seeds were washed with water and then shade dried. Accurately weighed 5.0 g of myotonin was transferred into a conical flask with cover (50 mL) containing 30 mL of ethyl acetate and extracted in an ultrasonic water bath for 15 min at room temperature. The solution was filtered through a Whatman filter paper, evaporated to dry, diluted with ethyl acetate, and transferred to a 2-mL conical flask; it was for the analysis.
Chromatography
HPTLC was performed on 20 × 10 cm TLC glass plates coated with 200-μm layer thickness of silica gel H. Samples were applied as 6 mm width bands with 6 μL. Linear ascending development with petroleum ether (boiling point: 60°C-90°C)-diethyl ether-glacial acetic acid 8.3:1.7:0.1 (v/v) was carried out in a twin-trough glass chamber (CAMAG) (20 × 10 cm) at room temperature (25 ± 2°C). The development distance was 80 mm (distance to the lower edge was 10 mm). Development plates were air-dried and sprayed with chromogenic reagent. One gram of vanillin was added in 100 mL of sulfuric acid, by means of a CAMAG TLC Sprayer, heated to 105°C until color of the spots was clear, viewed in a CAMAG UV cabinet, and then scanned at 365 nm by the means of a CAMAG TLC Scanner 3. The R F values and fingerprint data were recorded by the software of ChemPattern Chemical fingerprint and Metabonomics System Solutions Software version 1.0 software.
Method Validation
Precision (inter-plate and intra-plate) and repeatability were carried out to validate the HPTLC method by the following parameters.
Precision Experiment
To evaluate the intra-plate precision, one myotonin sample was carried out six times on the same plate under the selected
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No.
Intra-plate (n = 6) Inter-plate (n = 5) conditions in 6 μL concentration. For inter-plate precision, measurements were conducted 5 times, respectively, on 5 different plates simultaneously. The precision of the system and method was expressed as relative standard deviation (% RSD) of R F values by No. 4 spot. The results revealed that R F values ranged from 0.18 to 0.20 and RSD less than 3.44% which is shown in Figure 1 and Table 1 .
Repeatability
Six Table 2 ).
Results and Discussion
Mobile Phase and TLC Plate Optimization
The chromatography showed that mobile phase, TLC plate, and sample volume play important roles in the number and
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Journal of Planar Chromatography 27 (2014) 3 Table 3 Results of mobile phase and plates optimization. separation of the spots. Seven different methods were studied in order to improve the degree of separation, adjust all the spots to an appropriate level, and improve image sharpness. The results showed that images were unable to be perfect when just investigating the factors except the type of chromatography plate, the polarity of mobile phase, and sample volume. In this study, according to the results, we treated petroleum etherdiethyl ether-glacial acetic acid (8.3:1.7:0.1) as the best mobile phase and silica gel H efficient precast plate as stationary phase with 6 μL sample volume (Table 3, Figure 3 ).
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Determination of Chromatography Fingerprints
The chromatograms shown in Figure 4A indicated that 10 batches of sample and 2 batches of control herbs constituents were clearly separated without any tailing and diffuseness. Meanwhile, three-dimensional chromatogram of HPTLC fingerprinting of QiYi capsules and myotonin extracts showed several peaks ( Figure 4B ).
Calculation of Similarity
Similarity analysis was performed by professional software named ChemPattern Chemical Fingerprint and Metabonomics System Solutions Software version 1.0. The software had employed the correlative coefficient to evaluate the similarities of different chromatograms. To standardize the fingerprint, 10 samples from various batches were analyzed by the developed procedure. Peaks existing in all batches of samples were assigned as "common peaks" consisting for mutual mode of QiYi capsule. In the mutual mode, we can see that 11 common peaks were chosen as common peaks with average R F range from 0.10 to 0.87 ( Figure 5 ).
Compared to the mutual mode, similarities were calculated according to the value of the correlation coefficient. The similarities of 10 batches of QiYi capsules are shown in Table 4 .
The results indicated that the analyzed products showed good similarities with correlation coefficients of the 10 samples greater than 0.94, which suggests that the different batches of QiYi capsules were stable and reliable in quality.
Identification of Chromatographic Peak of Index Components from Myotonin
The same chromatographic conditions were adopted as the myotonin herbal chromatographic fingerprint, and the QiYi capsules were tested directly after sample preparation. Eleven chromatographic peaks were obtained; the number of single track chromatographic peaks from capsules corresponded to the number of chromatographic peaks in the mutual mode. The target compounds were identified by comparing the retention time with those peaks from myotonin fingerprint, and peaks Nos. 3, 4, and 5 were recognized and matched by the reference myotonin fingerprint, which were peaks Nos. 1, 2, and 3 ( Figure  6 ). from capsule HPTLC was larger which makes the spot scattered, and the single-track absorption peak has a larger width, resulting in that the retention time of peak No. 5 from capsules fingerprint and that of peak No. 3 from myotonin fingerprint were not completely matching, but they were the same compounds which can be confirmed ( Figure 4 ).
Conclusion
HPTLC analysis of QiYi capsule from 10 different batches could provide standard fingerprints and could be used as a reference for the identification and quality control of the drug. The similarities of 10 batches of QiYi capsules were more than 0.99, which indicated that the capsules from different batches had a good consistency of quality. The results demonstrate that the method was feasible for comprehensive quality evaluation of QiYi capsules.
Figure 6
The reference HPTLC fingerprint of myotonin (A), YiQi capsule single track HPTLC fingerprint (B).
